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Abstract.— Black knot disease of chokecherries, induced by Dibotryon morhostim (Schw.) Th. & Syd., is widely

distributed in Utah. The incidence of black knot was measured by determining the ratio of total black knot gall

length to total stem length of plants and then expressing that value as a percentage of diseased stems in the sample

plot. The environmental site factors measured were elevation, exposure, slope, soil pH, soil depth, distance to surface

water, plant moisture stress, and associated vegetation. Numerical values were determined for each of these

variables at each of 18 randomly located plots. Correlation coefficients for plant moisture stress and soil temperature

were -.439 (p = .065) and -.440 (p = .0.55). Multiple regression analyses using plant moisture stress and soil

temperature gave a regression coefficient of -.641 (p = .05). As plant moisture stress and soil temperature decreased,

incidence of black knot increased.

Black knot, induced by Dibotryon morbo-

siim (Schw.) Th. & Syd., is common on
chokecherry (Prunus virginiana) in its native

habitat throughout Utah. The disease is char-

acterized by elongated black swellings on the

stems and branches (Fig. 1). A slight swelling

of the current season twigs in the fall is the

first symptom of infection. The following

spring, knots become larger, bark ruptures,

and the surface of the gall becomes covered

Fig. 1. Black knot on chokecherry.
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Ascospores or conidia are

carried by wind or water

to new infection sites.

\scospores and/or conidia

are released in the spring.

A.scospores or conidia

germinate and infect current

season stems (spring, summer).

Fungus overwinters as

mycelium or perithecia

ODDaotDQ
The periderm of the choke-

cherry stems is penetrated.

Hyphae grow along medullary

rays to the cambium.

i

The fimgiis forms a stromatic

layer on which perithecia

develop.

Mycelium covers the gall

and conidia are produced.
Parenchyma cells divide ex-

cessively and are pushed

outward to form the basis

of the gall.

Fig. 2. Disease cycle oi Dihofnjou moihossuni on chokecherry {Pninu.s vir<^ini(iiui).

with a velvety green pad of mycelial tissue.

By fall, the green surface is replaced by black

stromatic tissue (Koch 1935a). The disease

cycle is illustrated in Figure 2.

Dibotryon morbosum is an ascomycetous

fungus. The light green ascospores are two
celled, with one cell much smaller than the

other. The light brown conidia that are pro-

duced early in the spring arise from greenish

gall elevations formed the previous year (An-

derson 1956). The perithecia are produced on

the surface of the black knots in hemispheri-

cal, closely appressed elevations. Ascospores

or conidia initiate the primary infection in

the spring. Conidia germinate and penetrate

intercellularly up to seven cell layers of peri-

derm to initiate a primary infection. Initial

infection usually occurs on current season's

growth before layers of periderm are well de-

veloped, though occasionally a primary in-

fection may occur on older twigs (Koch
1935b).

After periderm penetration, hyphae grow
inward to the cambium and along the me-
duallary rays of the xylem. Initially no host

cells are killed. When the mycelia reach the

cambium, they stimulate parenchyma cells to

divide excessively. These cells push outward
and form the basis of developing knots. My-

celia grow internally in either direction and
give rise to galls some distance from the orig-

inal infection. During the second summer,
the size of the knots enlarge and the fungus

develops a stromatic surface layer on the

knot in which perithecia are formed. Asco-

spores are discharged from perithecia in

spring and are spread by air currents or wa-

ter (Anderson 1956, Koch 1933, 1934,

1935a,b).

Since Koch's study (1933, 1934, 1935) of

the epidemiology of black knot disease on

horticultural plants, very little research has

been done on the disease. There is little infor-

mation on environmental site factors that

correlate with intensity and distribution of

black knot on native hosts. Previous research

has been confined to horticultural varieties of

the genus Pruniis. Although Koch studied

temperature and moisture as affecting asco-

spore and conidia ejection and germination,

he did not relate these to incidence and dis-

tribution of the disease (Koch 1934). This in-

vestigation was designed to test the hypoth-

esis that environmental site factors such as

location in relation to water, plant moisture

stress, soil pH, slope, aspect, and elevation

may be used to characterize sites of high

black knot incidence.
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Methods and Procedures

Forty .01 hectare plots were selected by
random means using a gridded topographical

map. Examination showed only 18 of the sites

supported chokecherry; thus all subsequent

analyses were confined to those sites. Poten-

tial plots were restricted to the area between
the mouth of Provo Canyon and Cascade

Springs in the Wasatch Mountains of Utah

County, Utah. Data on the following site fac-

tors were collected from each site during

September 1982; (1) elevation, (2) steepness

of slope, (3) slope aspect, (4) soil depth, (5)

soil pH, (6) soil temperature, (7) plant mois-

ture stress, (8) distance to surface water, (9)

estimate of imderstory cover, (10) estimate of

composition (i.e., proportions of total cover

contributed by forbs, grasses, and woody
plants), (11) soil parent material, and (12) av-

erage age of chokecherry plants.

A numerical value was determined for

slope aspect using the procedure of Beers et

al. (1966) for aspect transformation. Soil

depth was measured by pushing a pointed

rod into the soil as far as the rod would go.

Two to four soil depth readings were taken

at each site and averaged. To maintain con-

sistency, the same individual determined soil

depth at all sites. Soil pH was determined us-

ing a glass electrode pH meter and a saturat-

ed soil paste. Plant moisture stress was deter-

mined by placing a chokecherry leaf into a

plant moisture press and applying pressure

until free water was exuded from the petiole

(K. Harper, Brigham Young University, pers.

comm.). Sample leaves were similar in size

and taken from similar positions on plants.

Several readings were taken from each site

and averaged. Both plant moisture stress and
soil temperature data were collected within a

period of five days, between the hours of

Table 1. Environmental site factors associated with black knot disease of chokecherry.

Site
v5 Q

1.
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Percent

Black 6.S

Knot

Y - 15.3 - 1.11 (soil temperature)
r2 - .lit,

p - .126
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Table 2. Linear correlation coefficients showing rela-

tionship of degree of development of black knot disease

(cm of gall /cm of stem) to various factors.

Table 3. Linear correlation coefficient values for per-

cent black knot disease (cm of gall/cm of stem) relative

to independent environmental site factors.

Factors

Correlation

coefficient

Significance

level (p)

Soil temperature


